Induced pluripotent cells in cardiovascular biology: epigenetics, promises, and challenges.
Cardiovascular diseases are still the leading cause of death worldwide. Despite the improvement shown in the prognosis of patients with acute MI, there remains still a significant mortality risk. Since the main underlying problem after an MI is the loss of cardiomyocytes and microvasculature, treatment strategies aimed at preserving or regenerating myocardial tissue have been examined as potential therapeutic modalities. Toward this goal, many cell types are being investigated as potent sources of cardiomyocytes for cell transplantation. The progress made toward the generation of induced Pluripotent Stem (iPS) cells hold great potential for future use in myocardial repair. We review critical aspects of these cell's potential, such as their generation, their differentiating ability, the known epigenetic mechanisms that allow for their reprogramming, maintenance of pluripotency, their cardiovascular differentiation and therapeutic potential, and the possibility of an epigenetic memory. Understanding the molecular circuitry of these cells will provide a better understanding of their potential as well as limitations in future clinical use.